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1 - (Previously Presented) A method for the formation of a refractory metal 
irucleation layer on a semiconductor device substrate, the method comprising; 

depositing a metallic barrier layer on the semiconductor device substrate; 

exposing the metallic barrier layer to a silicon containing gas to form a layer of 
silicon on the metallic barrier layer, 

purging the silicon containing gas; 

exposing the layer of silicon to a refractory metal containing gas such that the 
refractory metal containing gas undergoes a reduction reaction with the layer of silicon resulting 
in the formation of a refractory metal layer on the metallic barrier layer; 

purging the refractory metal containing gas; and 

conducting an alternating exposure of the metallic refractory layer to the silicon 
containing g^s and the refractory metal containing gas to deposit additional refractory metal on 
the refractory metal layer and thereby increase the thickness of the refractory metal layer and 
thereby form a refractory metal nucleation layer. 

2. (Original) The method of claim 1 further comprising, during the 
depositing step, depositing a titanium-nitride (TiN) barrier layer. 

3. (Original) The method of claim I further comprising, during the 
depositing step, depositing a tantalum-nitride (TaN) barrier layer. 

4. (Original) The method of claim 1, wherein the silicon-containing gas is a 
silane gas and the refractory metal layer is a tungsten layer. 

5. (Original) The method of claim 4, wherein the silicon containing gas is 
monosilane and the refractory metal containing gas is WF$. 
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6. (Original) The method of claim 2> further comprising during the 
depositing step, depositing a TiN layer with a thickness in the range of 20 angstroms to 1000 
angstroms. 

7. (Original) The method of claim 1 , wherein the first exposing step forms 
approximately a monolayer of silicon on the metallic barrier layer. 

8* (Original) The method of claim 1, wherein the first exposing step is 
conducted at a pressure in the range of 40 Torr to 300 Torr. 

9. (Original) The method of claim 1 f wherein the second exposing step is 
conducted at a pressure in the range of 40 Torr to 300 Torr. 

10. (Original) The method of claim 4, wherein the conducting step forms a 
tungsten micleation layer with a thickness in the range of 20 angstroms to 1000 angstroms. 

11. (Original) The method of claim 4, further comprising during the 
conducting step: 

exposing the tungsten layer to the silane gas to form a silicon layer pn the tungsten 

layer, 

exposing the tungsten layer, which has been exposed to the silane gas to form a 
silicon layer thereon, to a tungsten containing gas such that the tungsten containing gas 
undergoes a reduction reaction with the silicon layer, thereby depositing tungsten on the tungsten 
layer and increasing the thickness of the tungsten layer, and 

repeating the steps of exposing of the tungsten layer to the silane gas and 
exposing the tungsten layer to the tungsten containing gas until the tungsten layer has been 
increased in thickness sufficiently to function as a tungsten nucleation layer. 
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12. (Original) The method of claim 1 1, further comprising during the 
repeating step, repeating the steps a number of times in the range of one to ten. 

1 3 . (Original) The method of claim 1 1 , further comprising after the 
conducting step, depositing a tungsten core layer on the tungsten nucleation layer. . 

14. (Original) The method of claim 13, wherein the depositing of the tungsten 
core layer employs a tungsten chemical vapor deposition reaction wherein tungsten hexafluoride 
is reduced with hydrogen (H2). 

15. (Original) The method of claim 13, wherein the step of depositing a 
tungsten core layer is conducted at a pressure in the range of 1 Torr to 300 Torr. 

16. (Original) The method of claim 15, wherein the first exposing step, the 
second exposing step* the conducting step and the depositing step are all conducted at a pressure 
in the range of 40 Torr to 300 Torr. 

17. (Original) The method of claim 15, wherein the first exposing step, the 
second exposing step, the conducting step and the depositing step are all conducted at a single 
pressure in the range of 40 Torr to 300 Torr, 

1 8. (Previously Presented) A method for the formation of a tungsten 
nucleation layer on a semiconductor device substrate, the method comprising; 

depositing a titanium-nitride (TiN) barrier layer on the semiconductor device 

substrate; 

exposing the TiN barrier layer to silane (SiH*) to form a layer of silicon on the 
TiN barrier layer; 

purging the silane; 
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exposing the layer of silicon to tungsten hexaflouride (WF 6 ) such that the WF 6 
undergoes a reduction reaction with the layer of silicon resulting in the formation of a tungsten 
layer on the TiN banier layer; 

purging the tungsten hexafluoride; and 

conducting an alternating exposure of the tungsten layer to S1H4 and WF 6 to 
deposit additional tungsten on die tungsten layer and thereby increase the thickness of the 
tungsten layer and form a tungsten nucleation layer; and 

depositing a tungsten core layer on the tungsten nucleation layer using a tungsten 
chemical vapor deposition reaction wherein WFe is reduced with H^. 

1 9. (Original) The method of claim 1 8, wherein the first exposing step, the 
second exposing step, the conducting step and the depositing step are all conducted at a pressure 
in the range of 40 Toir to 300 Toxr, 

20. (Original) The method of claim 1 8, wherein the first exposing step, the 
second exposing step, the conducting step and the depositing step are all conducted at a single 
pressure in the range of 40 Torrto300. 

21. (Previously Presented) A method for the formation of a refractory metal 
nucleation layer on a semiconductor device substrate, the method comprising: 

depositing a metallic barrier layer on the semiconductor device substrate; 
exposing the metallic barrier layer to a silicon containing gas to form a layer of 
silicon on the metallic barrier layer; 

purging the silicon containing gas; and 

exposing the layer of silicon to a refractory metal containing gas such that the 
refractory metal containing gas undergoes a reduction reaction with the layer of silicon resulting 
in the formation of a refractory metal layer on the metallic barrier layer. 
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22. (Previously Presented) A method for the formation of a tungsten 
nucleation layer on a semiconductor device substrate, the method comprising: 

depositing a titanium-nitride (TiN) bairier layer on the semiconductor device 

substrate; 

exposing the TiN bairier layer to silane (SiHj) at a pressure in the range of 40 
Torr to 300 Torr to form a layer of silicon on the TiN bairier layer; 
purging the silane; 

exposing the layer of silicon to tungsten hexaflouride (WF 6 ) at a pressure in the 
range of 40 Torr to 300 Torr such that the WF* undergoes a reduction reaction with the layer of 
silicon resulting in the formation of a tungsten layer on the TiN barrier layer; 

purging the V/Fsl and 

conducting an alternating exposure of the tungsten layer to SiH* and WP 6 at a 
pressure in the range of 40 Torr to 300 Torr to deposit additional tungsten on die tungsten layer 
and thereby increase the thickness of the tungsten layer and form a tungsten nucleation layer, and 

depositing a tungsten core layer on the tungsten nucleation layer at a pressure in 
the range of 40 Ton to 300 Toir using a tungsten chemical vapor deposition reaction wherein 
WF6 is reduced with H2. 



PAGE 11/17 * RCVDAT 1/29/2004 1:11:50 PM [Eastern Standard Time] 1 SVR:USPT0£FXRF"i?3 1 DNIS:8729306 * CSID:6503262422* DURATION (mm-ss):04-30 



